BACKGROUND: Feedback is essential for improving the skills of continuing medical education (CME) presenters. However, there has been little research on improving the quality of feedback to CME presenters. OBJECTIVES: To validate an instrument for generating balanced and behavior-specific feedback from a national cross-section of participants to presenters at a large internal medicine CME course. DESIGN, SETTING, AND PARTICIPANTS: A prospective, randomized validation study with qualitative data analysis that included all 317 participants at a Mayo Clinic internal medicine CME course in 2009. MEASUREMENTS: An 8-item (5-point Likert scales) CME faculty assessment enhanced study form (ESF) was designed based on literature and expert review. Course participants were randomized to a standard form, a generic study form (GSF), or the ESF. The dimensionality of instrument scores was determined using factor analysis to account for clustered data. Internal consistency and interrater reliabilities were calculated. Associations between overall feedback scores and presenter and presentation variables were identified using generalized estimating equations to account for multiple observations within talk and speaker combinations. Two raters reached consensus on qualitative themes and independently analyzed narrative entries for evidence of balanced and behavior-specific comments. RESULTS: Factor analysis of 5,241 evaluations revealed a uni-dimensional model for measuring CME presenter feedback. Overall internal consistency (Cronbach alpha=0.94) and internal consistency reliability (ICC range 0.88-0.95) were excellent. Feedback scores were associated with presenters' academic ranks (mean score): Instructor (4.12), Assistant Professor (4.38), Associate Professor (4.56), Professor (4.70) (p=0.046). Qualitative analysis revealed that the ESF generated the highest numbers of balanced comments (GSF=11, ESF = 26; p = 0.01) and behavior-specific comments (GSF=64, ESF=104; p=0.001). CONCLUSIONS: We describe a practical and validated method for generating balanced and behavior-specific feedback for CME presenters in internal medicine. Our simple method for prompting course participants to give balanced and behavior-specific comments may ultimately provide CME presenters with feedback for improving their presentations.
presenters. Indeed, research indicates that physician reflection on positive and constructive assessment feedback is important for understanding, accepting and applying that feedback. 2, 6 Evaluation and feedback are uniquely different: evaluation is summative and involves judgment, whereas feedback is formative and specifically intended to improve effectiveness. 7, 8 It is understood that useful feedback is provided in a timely fashion, behavior-specific, and balanced with both positive and constructive elements. 7 Behavior-specific feedback is important because, unlike vague or judgmental comments, it identifies tangible actions for learners to improve upon. Feedback that is balanced (e.g., containing both positive and constructive elements) is particularly useful for poor performers, because it makes the overall feedback more acceptable, thus allowing learners to reflect more comfortably on the constructive feedback component. Reflection on feedback is important, because it has been observed that reflection is the critical link between receiving and using assessment feedback. 2 Unfortunately, the feedback provided to CME presenters often lacks mention of specific behaviors, thus providing presenters with no means for improvement.
2 CME presentations are usually delivered from the podium, yet there are surprisingly few studies examining characteristics of lecture-based presentations. Experts have suggested that effective lecture-based presentations are clear, organized, relevant, use patient cases and high-quality audiovisuals, and provide supporting evidence. [9] [10] [11] [12] [13] Likewise, successful CME presenters are observed to be prepared, organized, respect time limits, identify key points, and facilitate interactions with course participants. [9] [10] [11] [12] [13] Validated feedback instruments for assessing CME faculty have been reported. One questionnaire focused on characteristics of the presenter, presentation, and content of CME presentations, 9 yet this questionnaire did not include behavior-specific feedback. While other studies have explored peer feedback 14 and the attributes of an effective medical lecture, 10,11 these studies did not incorporate the attributes of an effective lecture into an evaluation instrument. We are unaware of validated instruments that are designed to improve feedback to CME faculty by generating balanced and behavior-specific comments from course participants. The goals of this study are 1) to develop and validate an instrument for generating balanced and behavior-specific feedback from a national cross-section of participants to presenters at a Mayo Clinic CME course, 2) to determine whether CME teaching effectiveness scores are associated with characteristics such as presenter experience and the use of interactive cases; and 3) to qualitatively review participants' narrative comments for evidence of meaningful feedback that results from a balanced and behavior-specific CME faculty assessment instrument.
METHODS

Study Design and Participants
This was a prospective, randomized validation study with qualitative data analysis that included all participants (N=317) at the Mayo Clinic Selected Topics in Internal Medicine (STIM) 2009 course. STIM is an annual, week-long course that is accredited by the Mayo School of Continuous Professional Development (MSCPD) and qualifies participants to receive 24.25 hours of CME credit. The format consists of 30-to 45-minute long podium presentations. Presenters are encouraged (but not required) to use clinical cases and the audience response system. Course faculty members from the Mayo Clinic College of Medicine are selected by the course directors to give one or two presentations. Course participants typically represent a broad geographic crosssection including the United States, Canada, and Europe. The MSCPD requires that 20% of participants are given a standard feedback form (SF) used by all courses accredited by the school. The SF consisted of two items (Practical Value/Content and Presentation Skills) using a 5-point Likert scale (1=very poor, 2= poor, 3=average, 4=good, 5=excellent). In this investigation, a new form designed to elicit balanced and behavior-specific feedback was developed and analyzed. This study was deemed exempt by the Mayo Clinic Institutional Review Board.
Feedback Instrument Development
The new CME faculty assessment instrument (individual items in Table 1 , entire form in online Web Appendix) was designed to gather behavior-specific and balanced feedback for CME faculty presenters. The content for this new assessment instrument was derived from existing literature 7, [9] [10] [11] [12] 14 and input from a panel of [9] [10] [11] [12] [13] The instrument was refined by eliminating one item ("speaker was engaging") based on further review and consensus among the panel of Mayo experts (authors CMW, KFM, JNM, and TJB) who had experience in assessment research and directing CME courses. In order to optimize instrument accuracy and usability, we ultimately agreed upon 8 items based on 5-point Likert scales (1=strongly disagree, 2=disagree, 3=neutral, 4= agree, 5=strongly agree).
Feedback Instrument Data Collection
Participants at the 2009 STIM course were randomized using a computerized random number generator to receive either 1) the Standard Form (SF), which is required by the MSCPD to be distributed to 20% of participants for accreditation, 2) the Generic Study Form (GSF) consisting of eight items on 5-point scales and a generic request for comments, or 3) the Enhanced Study Form (ESF) consisting of the same eight items on 5-point scales with a request for balanced and behavior specific feedback, along with brief descriptions of what is meant by "balanced" and "behavior specific." That is, comments on the GSF were solicited with the phrase: "Comments." Alternatively, comments on the ESF were solicited with the phrases: 1) "What did the speaker do well? (Please describe specific behaviors and provide examples)", and 2) "What could the speaker improve on? (Please describe specific behaviors and provide examples)." The SF was randomly distributed to 20% of participants, the GSF to 40% of participants, and the ESF to 40% of participants. The evaluation forms were included in each registration packet and participants completed only one type of form throughout the CME course. Participants were asked to complete evaluations on all course presentations and place their completed packets in a box at the registration desk at the conclusion of the course. Lastly, all of the data, including both Likert-scale responses to each instrument item and participants' hand-written narrative comments, were entered into an electronic database to facilitate quantitative and qualitative data analysis.
Quantitative Data Analysis
The Likert-scaled items for the Generic and Enhanced Study Forms, which were identical, were combined for the factor analysis. In order to account for correlation due to multiple ratings within a speaker and talk combination, we first generated an adjusted correlation matrix using a generalized estimating equations approach. This adjusted correlation matrix was then used to perform factor analysis. Additionally, for a sensitivity analysis, we performed factor analysis using unadjusted correlation matrix and within speaker and talk combinations separately. Factors were extracted using the minimal proportion criteria. The final model was confirmed by inspecting a scree plot. Items with factor loadings ≥0.50 were retained. Interrater reliability for each item was calculated using the intra-class correlation coefficient with corresponding 95% confidence intervals. Intraclass correlations were interpreted according to Landis and Koch as follows: coefficients <0.4 poor, 0.4 to 0.75 fair to good, and >0.75 excellent. 15 Internal consistency reliability for items comprising each factor and overall were calculated using Cronbach's coefficient alpha, where alpha >0.7 is considered acceptable. 16, 17 Associations between the feedback instrument item and overall scores and presenter and presentation variables were determined. Overall feedback scores were reported as the mean and standard deviation of all eight instrument items. Presenters' academic ranks (no academic rank, instructor, assistant professor, associate professor, professor), presenters' practice types (internal medicine, internal medicine specialty, non-internal medicine specialty), use of cases during the presentation (yes, no), and use of the audience response system during the presentation (yes, no) were treated as categorical variables. Overall feedback scores and presenter and presentation variables were compared using generalized estimating equations to account for multiple observations within various talk and speaker combinations. Statistical significance was set at p<0.05. Statistical analyses were conducted using SAS (SAS Institute Inc., Cary, NC).
Qualitative Data Selection and Analysis
The qualitative approach for this study was content analysis, since we had identified the coding categories of balanced (positive and constructive) and behavior-specific comments prior to the qualitative analysis. Initially, five GSF and five ESF forms were selected from the database using a computerized random number generator. In terms of the thematic data analysis, two raters (authors CMW and KFM) -who throughout the process were blinded to the type of form and names of speakers and participants-independently analyzed the forms for hand-written balanced comments (both positive and constructive statements, versus the presence of only one or the other) and hand-written behavior-specific comments (descriptions of actual behaviors [e.g., "Need to enunciate and slow down when speaking; Confusing because there were too many words on the slides"], versus simple judgments [e.g., "nice talk"]). This approach of using the study's conceptual framework (i.e., elements of effective feedback) as a guide for identifying content within the narrative comments has been described. 18 The raters then discussed their findings on this first round of qualitative data gathering in order to calibrate on their understandings and definitions of the two themes; their level of agreement on this calibration round, even prior to discussion and consensus, was excellent (kappa=1.0 for "balanced;" kappa=0.85, 95% CI 0.56-1.00 for "behavioral;" and kappa=0.80, 95% CI 0.44-1.00 for "judgmental"). After the calibration process, each rater analyzed 50 GSF and 50 ESF, thus generating a total of 200 forms for qualitative data analysis and reporting. The final data were presented as total counts for each of the two themes for both the GSF and ESF, as shown in Table 3 . Also, to provide additional information regarding the comparative richness of data for the two forms, the median (minimum, maximum) number of words in the free text response was reported. Fisher's exact text (for balanced, behavioral, and judgmental comparisons) and Wilcoxon rank sum (for median word count comparison) were used to determine if there were statistically significant differences between the narrative comments on the GSF and ESF. 
RESULTS
Characteristics of Participants and Presenters
Feedback Instrument Validation
Of the 317 STIM 2009 course participants, 63 (20%) received the SF, 127 (40%) received the GSF, and 127 (40%) received the ESF for the 37 presentations. A total of 6,674 evaluations were completed (out of 11,729 possible forms, response rate= 56.9%). For the GSF and ESF, factor analysis revealed a single factor (Eigenvalue= 4.60), representing a uni-dimensional model for measuring CME presenter feedback. Individual item loadings ranged from 0.66 to 0.84. Overall, the extracted factors accounted for 100% of the shared variance among the original variables. Notably, factor analysis involving both the adjusted correlation matrix and unadjusted correlation matrix and within speaker and talk combinations separately yielded the same uni-dimensional model.
The SF mean score for practical value/conent was 4.54 (standard deviation 0.34) and for presentation skills was 4.49 (standard deviation 0.37). The GSF and ESF combined item mean scores ranged from 4.37 to 4.62 (Table 1 ). The overall mean score for all eight items was 4.52 (standard deviation 0.61). The item "speaker presented information in a clear and organized manner" received the highest scores, while the item "speaker included opportunities to learn interactively" received the lowest. The interrater reliabilities were excellent, with intra-class correlation coefficients ranging from 0.88 to 0.95 across the eight items. The overall internal consistency reliability was excellent, with the Cronbach's alpha=0.94 for 8 items combined, indicating that the assessment form could be shortened to include fewer items while potentially maintaining adequate internal consistency reliability.
Associations Between Feedback Instrument Scores and Characteristics of the Presenters and Presentations
Generalized estimating equations indicated that presenter feedback scores were positively associated with the presenter's academic ranks (mean score): Instructor (4.12), assistant professor (4.38), associate professor (4.56), professor (4.70) (p=0.046, Table 2 ). There were no statistically significant associations between presenter feedback scores and presenter practice type, use of clinical cases, or use of the audience response system.
Qualitative Analysis of Participants' Narrative Comments
There was a striking difference between the GSF and ESF with respect to the numbers of balanced and behavior-specific comments, as shown in Table 3 . Notably, there were major differences in the numbers of balanced comments (GSF=11, ESF=26; p= 0.01) and behavior-specific comments (GSF=64, ESF=104; p= 0.001), thus indicating that simply prompting course participants to provide descriptions of balanced and behavior-specific comments is an effective means for generating meaningful feedback for presenters. The median word count for narrative comments was higher in the ESF (7) versus the GSF (6.5) although this did not reach statistical significance.
DISCUSSION
To our knowledge, this is the first study regarding a practical and validated method for generating balanced *Total number of evaluations is 5210 which represents the generic and enhanced study forms only **Overall feedback scores and presenter and presentation variables were compared using generalized estimating equations to account for multiple observations within various talk and speaker combinations and behavior-specific feedback from course participants to presenters of CME in any specialty, including internal medicine. We found that CME course participants who were randomized to an assessment form with simple prompts were able to provide robust and meaningful feedback, as compared to participants who were simply asked to "comment." That is, when participants were given simple descriptions (e.g., give both positive and constructive comments and list specific behaviors), they were willing and able to generate meaningful balanced and behavior-specific feedback, which is regarded as essential for improving both teaching in general and CME in particular. [1] [2] [3] [4] [5] This study finding has improved our method for collecting narrative comments at Mayo Clinic CME meetings, and shows some potential for arming CME presenters with information to improve their skills. However, our study findings may be useful only to the extent that CME presenters seriously reflect on the feedback that they receive, as it has been shown that reflection on assessment feedback is an important step towards understanding, accepting and applying feedback among physicians. 2 In this study, feedback scores by CME course participants were positively associated with the presenters' academic ranks. Likewise, other studies have shown that students' ratings of lecture-based presentations were positively correlated with their teachers' academic ranks. [19] [20] [21] [22] Studies of clinical teachers, however, have demonstrated an inverse correlation between teaching scores and academic rank. [23] [24] [25] This may be because higher-ranking faculty members in clinical settings spend more time on research and administrative activities, perhaps at the cost of time and energy that would otherwise be spent developing interpersonal relationships with their learners. 23 The conflicting observations in these studies could reflect the different skills required to give a CME presentation versus teaching in a clinical setting. Most classroom lectures and CME presentations are delivered to relatively larger audiences, which constrains the presenters' opportunities to generate discussions and facilitate interactions with students or course participants. Additionally, CME participants may be more inclined to equate presenter excellence with advanced experience as reflected by academic rank. On the other hand, teaching in clinical settings usually involves smaller groups of learners and a greater opportunity for group-based discussion, which, in turn, is enhanced by teachers who are approachable and by minimal psychological size differentials between teachers and learners. Systematic reviews of CME program evaluations have demonstrated the widespread use of methods with poor validity evidence, 26 ,27 a focus on learner outcomes, 28 and neglect of the higher Kirkpatrick outcomes of behavior and results. 27 Our study addresses these limitations by providing a measure of feedback for CME presenters that is based on observed behaviors and is supported by strong validity evidence. An accepted validity paradigm in medical education states that construct validity is upheld by evidence from the following sources: content, response process, internal structure, relations to other variables (criterion), and consequences. [28] [29] [30] [31] [32] [33] In this study, content evidence draws from items that reflect literature on qualities of CME presenters and presentations 7, [9] [10] [11] [12] 14 and revision by a panel with expertise in teaching CME. Internal structure evidence is supported by factor analysis showing a unidimensional assessment of feedback to CME presenters and by excellent overall internal consistency reliability.
Relations to other variables (criterion) evidence is established by a positive association between CME feedback The presenter needs to lose weight *Values reflect numbers of comments for a given category (behavioral or judgmental) in the numerator, over the total numbers of discrete comments reviewed on the forms in the denominator **Fisher's exact text used for balanced, behavioral, and judgmental comparisons; Wilcoxon rank sum used for word count comparisons scores and presenters' academic ranks. Our previous review of the literature indicated that these sources of validity evidence are the categories most commonly reported in medical education studies. 33 Our CME feedback instrument should add to the limited armamentarium of validated methods for assessing CME presenters. Nonetheless, in the future it will be important to establish Consequences evidence by determining whether our method actually improves presentations, and ultimately, betters patient care. For example, a next step will be to determine whether concerted efforts to improve presenter-participant interactions at CME courses (e.g., polling the audience to raise their hands and encouraging audience comments amidst presentations) will increase feedback scores for presenters. Additionally, in the future it will be important to establish Consequences evidence by determining whether CME presenters reflect on the feedback that is generated by our study method, and whether this reflection actually results in improved presentations. This study has limitations. It involved a CME course from one institution, which could limit generalization of the findings to other settings. However, the presenting faculty reflected a range of academic ranks within Mayo Clinic, and our study sample included a broad cross-section of national and international course participants. While the participation rate was 56.9%, this is fairly typical for physician survey research studies. 34, 35 Although there were twice as many balanced comments on the ESF (26) than the GSF (11), this number still remains relatively low, possibly indicating that it is difficult to generate balanced comments by any method. We acknowledge that although our study intervention generated more balanced and behavior specific feedback than the standard assessment method, we have yet to demonstrate whether CME presenters actually reflect on this feedback in order to improve their presentations. CME presenter evaluations were clustered within the participants; yet, we accounted for this by employing conservative statistical methods including factor analysis based on adjusted correlation matrixes to account for within speaker and talk combinations, and calculations of associations using generalized estimating equations to address repeated measures within presenters. Finally, we acknowledge that survey non-respondents may have had different views than respondents regarding the quality of presentations.
CONCLUSIONS
We describe a new, practical, and validated method for improving balanced and behavior-specific feedback for CME presenters in internal medicine, which should add to the dearth of existing validated methods for assessing CME presenters. The observed association between feedback assessment scores and presenter academic rank may indicate that CME course participants believe that more experienced presenters give higher quality presentations. We encourage future research on improving the skills of junior CME faculty and on the contribution of teacherlearner interactivity to the quality of CME presentations.
Our simple method for prompting course participants to give balanced and behavior-specific comments was highly effective, should be easily replicated in future CME courses, and should ultimately provide presenters with feedback for improving their presentation skills.
